Native-like tertiary structure in the Mucor miehei lipase molten globule state obtained at low pH.
Studies on the acid-induced denaturation of Mucor miehei lipase (E.C. 3.1.1.3) were performed by circular dichroism (CD) spectroscopy, fluorescence emission spectroscopy and binding of hydrophobic dye, 1-anilino 8-naphthalenesulfonic acid (ANS). Acid denaturation of the lipase showed loss of secondary structure and alterations in the tertiary structure in the pH range 4 to 2 and 7 to 2 respectively, suggesting that the lipase exists as an acid-unfolded state approximately pH 2.0. A further decrease in pH (from 2.0 to 1.0) resulted in a second transition, which corresponded to the formation of both secondary and tertiary structures. The acid unfolded state at around pH 2.0 has been characterized by significant loss of secondary structure and a small increase in fluorescence intensity with a blue shift of 2 nm, indicating shift of tryptophan residues to less polar environment. Interestingly, the lipase at pH 1.0 exhibits characteristics of molten globule, such as enhanced binding of hydrophobic dye (ANS), native-like secondary structure and slightly altered tryptophanyl environments. That the molten globule of the lipase at pH 1.0 also possesses native-like tertiary structure is an interesting observation made for this lipase.